After a few hours in flight, in addition to reduced nasal patency, the facies are puffy, especially in the periorbital areas, and legs are noticeably thinner.4) Russian cosmonauts speak of a 'rush of blood to the head.'5) After approximately a week in flight, the subjective symptoms are reduced but from pictures taken on Skylab after weeks in flight, facial fullness remains.4) At all times in flight the external jugular and many superficial cephalic veins are distended.
Another common experience is decreased or altered sense of taste, and flavorful and highly seasoned foods and increased spices become popular with some crewmen. 6) It appears that all of these phenomena may be caused by absence of hydrostatic pressure in the vascular system. The dominant posture on Earth is upright. In this posture, all blood pressure above the heart is reduced while pressures below the heart are such that venous pressure is reduced to zero at the base of the neck and arterial pressure is typically reduced by 25 to 30mmHg at eye level. The continued changes in pressure in flight removes one to three or more liters of tissue fluid from the legs and produces edema of nasal mucosa and facies with increased air flow resistance. It does not appear to cause congestion of pharyngeal tissue for there have been no symptoms of eustachian tube occlusion.
It is assumed that this congestion may affect olfactory sensors or their ventilation and account for the changes in taste/olfaction noted. Cough reflexes appear unchanged. Ciliary transport has not been studied but in the absence of related problem is assumed to be normal. This area is incompletely studied and many questions remain, e.g., why are the tissue fluid changes seen in weightlessness so much greater than those experienced in bed rest ? Naso-pharyngeal irritation may arise from a variety of gases, vapors or particulate sources, for the small atmospheric volume is poorly filtered, and trace contaminants may increase in concentration rapidly. In spite of strict specification and testing, contaminants sometimes slip through e.g., on my initial flight the LiOH used to remove atmospheric CO2 had dust which caused eye, nose, and bronchial irritation. In early U.S. spacecraft the reduced pressure and relatively low humidity exacerbated such irritation (Table  II) Neither of these previous problems are unique to space flight. A universal experience in weightlessness is to have the gas from an apparently normal belch accompanied by gastric contents. Again the problem is lack of hydrostatic pressure such that gas and liquid phases do not separate and large bubbles of gas are embedded in the liquid. While belching is triggered normally the resulting activity may propel gas and liquid or if a gas bubble is adjacent to the esophageal orifice, only gas.
One of the most studied problems in space flight is Space Motion Sickness (SMS) which secondarily involves the upper gastrointestinal tract. Scopolamine but typical symptoms developed after stopping the drug in these cases. Injected Phenergan has recently been used with claims of success. The entire area of EMS and SMS as well as questions of gastrointestional tract control demand much additional research. Future flights will be much longer. This will provide opportunity for the kind of mishaps to bronchus and esophagus that occur on Earth and also the opportunity for medical research not possible to date. Maximum efficiency in clinical apparatus and techniques will be required. In addition the absence of weight may affect clinical situations, e.g., both location of an ingested foreign object and techniques of removal may be altered.
Systematic investigation of function of these systems under weightlessness may add to our understanding of normal function on Earth. Plans and preparations for personnel and facilities for more extensive investigations on long duration flights with extended durations of the Shuttle and Space Station are underway. International participation, especially by Japan and Japanese medical personnel, is an essential part of such missions.
